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original document sufficiently dear in the target language. This service is not a replacement for professional translation 
ervices Th ceneK8> T itions of u« are a) appli bl to th u ft! » tran I at r ih< <• tit' 

derived therefrom. 



Arrangement for active oscillation damping 



The invention relates to an arrangement for the active oscillation damping of a mass opposite a vibrator with to a 
source of oi! connected hydraulic ram/cylinder device, which is on the one hand mechanical coupled with the mass 
and on the other hand with the vibrator, further with a level control loop for the distance between measures and 
vibrators and with oil pressure-controlled acceleration sensor. 



The active attenuation of masses has the substantia) advantage opposite a passive attenuation acting in connection 
With a spring assembly that a spring in the connection can be void between vibrators and measures. The 
abolishment of the spring is favourable in variou on the one hand that 

that amplifier acre kungsfaktor the system, i.e. the ratio of the acceleration of measures as the value 1 small to 

b atoi in each case is, during it due to the natural frequency the. spring into also values regular with passive 
attenuation contains fitted with springs system, which are appropriate for significant over the "1". On the other hand 
is of importance, since the magnitude of the measures supported opposite the vibrator can become within wide limits 
varied, without affecting the Dampfunqseigenschaften of the arrangement, while a fitted with springs system brings 
problems in these cases themselves with itself If the Federkennlinle with media niches means becomes Influenced. 



An active attenuation is costlier than a passive damped system with springs and cannot find therefore not in ail 

i mad systems use; it has to protect their authority however, where extreme good damping characteristics are 
from substantial importance, in particular thus, where cs into it goes, to rien men grain-damaging accelerations and 
vibrations. The bottom term "stabilized platform" o.a, active absorption systems are in addition, in the navigation 
and in the weapon technology of importance. 



s active damper c ' < i! path hier are those 

iship moderate high A; > parativen expenditures and the impact sensitivity of such arrangements in some 
tion fell i'jnangenehjm Known one is further eih active damper, which measures the accelerations electronic 
lich to vapors into hydraulic energy converts so gained signals. For paths of the electronic component before 
'ing applies, wenngj calibrates such a kumbimerter damper contrary to pure ete t necl anical 

rnentt a J / >i > s to a t • an. 



c Abtf.t 



Hebelti 



Srandwirtscbaftiicben Ackensehleppem. With such applications however co 
only @ahrt the rockers formed vehicle in the plane, but also slopes to mas 
Vedrglelehsrnasse is beein@lusst. In addition it is with the bekaniiten activ 
large masses which can be absorbed which result from unterschled lichen c 



jltt path the movement and the position 

am pfende Mdsse adjusted die on 

ss to th* sis* rung the tax ways at the 

on of the ,yste i, v nitude of the 

3 and of their mechanical oscillation 

sts for example from 

iidered must become that that does not 

he function of the 
damper schwieriel to adapt it to different 
erator's weights. 



The invention is therefore the basis the object, which becomes known hydraulic active damper so weiterzubhilden 
that the ehsadv antag e tant from the use of the comparison mass besetigt itself, at feast however reduced. 



On the basis of an arrangement \ oscillation damping measures opposite a vibrator with one to an oi! 
liquid manurs t ilic p de ice hich is on the one hand with the measures un on 

the other hand coupled mechanical with that rockers, further with a level control loop for the distance between mass 
and vibratoi and with oil \ < n ensoi rnnsi<=t the solution armidinq to in ention of it that 

tl kini i i -. i , - . st /cylinder device possess® « <• v > ffset, from t! ' S piston 
gesture ores Austasse. from those at least a permanent with the source of oit and over a counter-pressure guard 
,i e pressure vaive) permanent or besehieunigurigsabhangig with the oi! sump connected and/or, connectable 
1 i ' - ii" vie ration-dependent over a valve with the oil sump is more connectable. 
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The advantage of this, solution exists', more primary in the fact that it one comparison-measured 1 any longer does 

I cc rdtiqtoin sntion compares does not mcbt an hyd c giving pi the feed 

- r i if m ' \ ■' J ruck more immediate with the ma \ y be a ed It I s ; favours ble in 

addition that the damper according to invention with simple means can become either manual or also automatic 
adapted to different those which can be absorbed me a jnss, wit rtpii ' r r became thereby 

influenced. It comes that the structural effort small held becomes katin A @ as liei < ieni known <§ikt iveit Datnp 
more far the inventive arrangement to the active Schwing wings absorption can with distributes on all fields inserted 
to become, which come for an active attenuation at all into question and which were addressed in quossen trams 
foregoing. Only for example the attenuation of operator's cabs of trucks and agricultural vehicles or their seats is 
erahrnf. more conceivable also the use at Ruttelverdichterh or to the stabilisation of platforms is in military vehicles. 
The inventive arrangement is not In the rest of on t attenuation t iwerktafi g C, so that 

possible with use of mebrerer dampers without welfares a stabilization is in three to each other vertical standing 

. hereby the m sgnitude < t the measures of tmtargeordneter importance, which can be absorbed, and a 
change of the mass without Ande are large range possible. 



The foregoing umr i ssene Erfindungsgedanke permits a large number of arrangement possibilities Advantage clings 
to out and developments results from the appended Beschreibtlng and from the claims. 

The invention is appended aithattd also the embodiments more near explained represented in the designs. From the 
designs show: 

Fig. I. a first embodiment of the active 
Damper in form of a cylinder also 

A edge control and external pressure regulating valves: 
Fig. Fig measured 2 3 modification of the embodiment ge. 1; 

Fig. 3 another embodiment of the active damper with two-edge control and likewise external disposed Drtlckregel 

V3lves; Fig. 4 a third variant dampers with two edge control and simple acting Zylin that; ; 

Fig. 5 one the Fig. 4 similar active damper with inte (; nerter pressure regulation in compact Ausfuhrun < j; 

Fig. 6 and ? two of the embodiments in accordance with Fig. 4 similar 

Variants of the damper with more modified 

Control; 

i f i t t jsforrn of an active 
Damper after the invention with simple we kendem, double applied cylinder also 
Square control; 

Fig. 9 an embodiment of the damper, that the early in accordance with Fig. resembles S; and 
Fig, 10 the embodiment of an active damper with double acting cylinder 3nd squares control. 

It is pointed out first that in the appended description of figure all same, similar or in their action comparable details 
are provided with same numerals to a large extent,, in order to facilitate the rest tive ; iation between the 
different embodiments. Further it is to be pointed out that all embodiments of the active damper external in the form 
of norma! pist n / I arrangements with working cylinder 12, piston 20, piston rod 21 and with blivets are 12 at 
the floor of the cylinder 10 as well as 22 at the end of the piston rod 21 shown; the terminal of the damper both to 
the vibrator as well as to likewise the mass, not represented not represented in the designs, in the drawing can 
happen with the help of the eyes 12, 22, however are others (e.g. rigid) connections in same way possible. 

In the cylinder 10 three annular grooves are in axial distance, from which the annular groove 14a sits at the floor of 
the cylinder and possesses an outward leading terminal P, from which the annular groove 14b axial offset is in the 
direction of the center of the cylinder and is over an outward leading terminal PI ordered and from those the annular 
groove 14d in the range the cylinder 10 of a final lid 11 provided and possesses an outward leading terminal T. The 
lid 11 is perforated in conventional manner and serves the guide of the piston rod 21, to whose sea! it is with an O 
ring mistake. 



The piston 20 has an axial length, which is larger as the axial distance of the annular grooves 14a, 14b. Its floor of 
the cylinder course-turned side forms a tax edge 24a, which cooperates with the annular groove 14b in the 
appended still beschriehenen manner. The cylinder space between the piston and the floor of the cylinder is 
designated with I. 



A pump SO forms the source of oil of the hydraulic system. The pump 30 sucks in 91 into a conduit 88, which leads 
10 and on the other hand to a terminal P of a pressure monitor on the one hand to the terminal P of the cylinder in 
form of an ut er pres.su tro alve 70 from a sump 84 oil, presses it by a non return valve 72 along a conduit. 
The pressure monitor is for example adjusted on a value of 100 bar with the help of a manual operable actuator and 
ensures for the fact that in the conduit So and with tins over the terminal P and the annular groove 14a will maintain 
connected the cylinder space I essentially a constant pressure of (for example 100 bar). As soon as the pressure in 
line 88 e ~» <• J «t fM*. oil arrives over the output T of the upper 

pressure control valve at the return a formed conduit 93 and from there over a non return valve 32 back into the 
i i - e ntrol valve 82 is in the emb ent »st t f re of 1 bar, so 

that in the Jckl I f! j 93 i ecbender form will maintain. 



The Rmynut 1 , nder 10 likewise is over its terminal Pi and an upper run tine 92 to a pressure 

monitor in form of an upper pressure control vafve 71 with an input P and an output T connected. The output T is for 
his part 93 connected * il the return fine, and the relief vaive 71 is iikev ma n a clesi i nore 
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adjustable, which amounts to in the embodiment 90 bar. 



The return line 93 is over the two outputs T of the pressure monitors 70, 71 outside up to the terminal T of the 
cylinder 10 guided, which is with the annular groove 14d connected. 

t i 4 ibed simpl* • diment is based - like all other embodiments - on the { < f t Id within an 
hydraulic cylinder the pressure of the hydraulic fluid independent from the exten forces t i tent constant 
and depending upon direction of the outside between cylinders and piston rod to c - 11 c rai !i flu s jk it Mth relative 
small Druckschvvankunqen from the cylinder to exhaust of this supply. The respective deflection is thereby a level 
control superp a a uhtuh oan be absorbed becomes after an outside 

application of force into their output plane, this output plane corresponds to a constructional predetermined relative 
f ition of cylinder 3.0 and piston rod 'i 1 which ans all - j I a and are in case 

of the fig 1 in the plane, the tax edge course-turned by those the cylinder soil the annular groove 14b defined 
becomes. 



The embodiment in accordance with Fig- 1 works as follows: Jf the piston 21 toward de Pfeiles U accelerated 
becomes, the pressure in the cylinder space 3 rises beyond the measure predetermined by the pressure monitor 70. 
The pressure monitor 70 lets oil divert into ticklauflettung the 93, so that itself the piston rod toward the arrow U so 
long downward moved, until the acceleration became again 0. 

In this moment the upper pres w nti al e 70 closes, so that the cylinder space I of the pump becomes SO 
again filled with fresh oil. The sequence is 3 movement of the piston 20 upward toward the arrow 0, so far, until the 
tax edge 24a of the piston of the associated tax edge of the annular groove I4b becomes released. In this moment 
the oil diverts 71 into the return line 93 by the upper run line 92 and the upper pressure control valve, adjusted on a 
lower value. The piston 20 adjusts itseif thus to the constructional central position, which the bottom piston 
corresponds to the balance between the pressure and the mass connected to the piston rod 21 (not shown). 

If the piston rod 21 an acceleration affects toward the arrow 0, reduced itself the pressure in the cylinder space I 

i i r t f more oil snd for the pistol 

pushes. The oil in the there cylinder space II, located above the piston 20, arrives thereby over the terminal T of the 
annular groove 14d into the return line 93 and from there other into the sump 84. Against end of the acceleration 
already flowed oil begins by the upper run line 92 and the upper pressure control vslvs 71 into the sump 
abzustrdmen into the cylinder space I, and as soon as the acceleration has the value 0 achieved, piston rod 21 with 
piston 20 sets itself displaced thereby so long oil downward in direction of arrow U in Bewegung.Der piston over the 
overflow pipe 92, until its tax edge 24a stands again in the central position. 

In this moment the system is again in the balance. 

The simpleness of this damper follows from the application of the a edge control as well as the use of the two 
external and manual adjustable pressure monitors 70, 71. Prefered one becomes this embodiment if essentially 
constant masses in vertical Richtunq damped to become to be supposed, because it is missing here at an automatic 
pressure adjustment to schwinkende masses. It describes is still pointed out that in this description of figure 

ie piston rod 21 and the vibrator with the cylinder, which can be absorbed, is 
10 coupled- Depending upon magnitude of the measures which can be absorbed the pressure monitor 70 manual is 
to be adjusted in such a way that the piston 20 stands with acceleration-free mass in the central position. The 

ti tment of the upper pressure control valve 70 certain then in addition the active upward movement 

of pistons also on it quiescent mass atis the lower end position of the piston up to the central position. The 
t i to those Over) t - - he en til 1 certain to srttrast. to this the passive 

downward movement of pistons and measures from the driven out end position up to the central position. Die 
vorgesehene Druckdiffererii- in der Einsteiiung dec beiden Ventile 0 1 iie m diesem A futtrui > j>Mr<* 10% 
amount to, serve the level control and are jointly responsible for the fact that the damper stands in the acceleration- 
free state in its central position. 

While 82 achieved with the upper pressure control valve it becomes that in the cylinder space II of all piston 
movements i predetermined backpressure >, the valve 72 located in 

five pressure line 91 on the function of the active Damt; fers keinen Einftuss It is only ensure that the piston drives 
with a failure of the pump ' ti b innsr end position. 



In Fig 2 repre * i ment d ffe fr n th« a tive cfampet in a- , ordance with HQ- 1 only slight in the 

h\ f u lt t r outside of the cylinder 10. The difference ties in the fact that in place of the upper pressure control 
valve 70, that in case of the Fig. 1 of the conduit 38 to the return line 93 leads, an upper tr A alve 

and/or. Pressure monitor 70a provided is, which connects the conduit 80 with the overflow pipe 92. 



The upper pressure control valve 70a is adjusted 
circuit now in series to the relief valve 71. 



/efy small Gberdruck, because it lies due to the described 



If the sum of the adjusted excess pressures with the valves 70a and 71 the same adjusted excess pressure of the 
valve 70 in case of the Fig. i, then is the active pressure in the cylinder space I in ca -e 
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with Fig. 2 unchanged opposite the circuit in accordance with Fig. 1 thus is with in Fig. 2 active damper shown the 
adjustment of the relief valves 70a and 71 for the. active Upward movement of the piston 20 from its brought m end 

i I mining Like ai c in the case of the Fig. 1, the certain 3 tment of the relief 

valve 71 tht t piston 20 with associated mass from the. driven out end position up to 

the central position. 

Concerning the rem ni ig functions including the levels regulation becomes on the embodiments the damper in 
accordance with Fig. 1 respect taken. 

In Fig. 3 is an active damper using a simple acting cylinder with two-edge control, in all other respects with a circuit 
of the externa! valves in accordance with Fig. 



ri ( t e lifters f e befwe ' k t t 1 - t 

grooves 14a and 14b with associated terminals P and Pi the axial sen in the direction of the free end of the cylinder 

i ) i off, a fi /;<:> d Ringr in ^4 tr < fefii a f The « the free end f the piston 

course-turned boundary wall of the annular space 24 represents here the tax edge 243, while a second tax edge 24b 
at the free end of the piston is 20 provided. The two tax edges cooperate with in each case a boundary wall of the 
annular groover, 14a. 14b in such a manner that both annular grooves are in the constructional central position of 
a p ' prtrn 20 co» <»i»d Th* p < ses further one of its free end from inward axial 

longitudinal blind bore 27 , which leads to irl the range of the annular space 24 and is 24 connected by at least one 
balance drilling 28 with the annular space. In this way a free passage fUt the oil of the cylinder space I to the 
annular space 24 provided. 

As mentioned, the arrangement of the relief valves 70a is, 71 in the hydraulic circuit unchanged in relation to the 
before explain f r mina! P and 21 of the cylinder 10 

connected: The pressure line 88, which is with the output of the pump 80 and the input of the upper pressure control 
valve 70a connected, leads to the terminal PI of the cylinder 10, so that the annular groove 14b the bottom active 
pressure connected thereby stands, which amounts to in this embodiment again 100 bar. The terminal P of the 
cylinder 10 and thus the annular groove 14a are 92 connected to the overflow pipe, in which the pressure specified 
by the upper pressure control valve 71 prevails. 

Because aiso in this embodiment an 
absorbed measures, is the active dampers 
attenuation. 

The function of this -ao f nc 1 e ;piels does not differ from the before explained embodiments. If the piston rod 21 
an impact load affects in direction of arrow U, the pressures in the cylinder space 1 and the annular space 24 
connected thereby rise first. Upper b connecting conduit 87 between the pressure fine 91 and the cylinder space I, in 
which preferably a non return valve 76 is, diverts oil so long into the pressure line 91, as the pressure in the cylinder 
Space I exce< I th< pres ure in the pressure line 91. In this time m istc 2 1 1 diiectts-n ot anew 

And, With completion the piston movement and diverting end to from the outside applied acceleration, so that 
subsequent f j over th« iuit, S8 into the annular space 24 and - over the balance drilling 28 and 

the blind bore 27 - which cylinder space I fills up again so far, until the tax edge 24a of the piston 20 takes the 
annular groove off 14b again. The active dampers has then its central position again achieved. 

If the piston rod 21 an acceleration affects in direction of arrow 0, a vacuum develops in the cylinder space I; by 
corresponding choice of the coverage of tax edge 24b and annular space 14a, which has preferably a small negative 

t i flow into tl nder space 1 over the terminal P, so that the piston rod 21 can implement a 

movement in direction of arrow 0. Immediate one after the release of the annular groove 14g flows then the oil full. 
After acceleration conclusion the piston rod 21 the bottom influence on its resting mass in direction of arrow U and 
displaced thereby the oil located in the cylinder space I over the terminal P, the conduit 92 and the upper pressure 
control valve of the SI sinks again downward. As soon as the tax edge 24 the corresponding tax edge of the annular 
gr oove 14b achieved stands for it, it again in the central position. 

In trams ot 1 1 3 1 1 it was subordinated that the vibrator at the piston rod 21 hinged and that the 

mass with the cylinder connected, which can be absorbed, is. In order to make significant that it depends alone on 
the relative movement between cytindei s and pistons it. is assumed, appended the vibrator at the cylinder 1.0 attacks 
and the mass which can be absorbed is to the piston rod 21 coupled. 

The embodiment in accordance with Fig. 4 is an active damper with a simple acting cylinder and two-edge control as 
well as externa! pressure control The pi? ed in the cylinder 10 pc - e again a central he el 

annular space 24 which becomes in axial direction of the two tax edges 2A > -opera 

also in the cylinder disposed annular grooves 14b, 14c, In the central position of the damper the two tax edges cover 
their associated in each case annular groove. At the floor of the cylinder is the annular gn 14 «ith a ted 
terminal P, and at the head of the cylinder again the annular groove is 14d with terminal T provided. From the 
annular groove 14c a channel leads 13 to the annular groove 14d; in addition again the axial blind bore is 27 in the 
piston 20 provided, which stands over a throttle 26 with the annular space 24 in connection. 
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The pum? - np 84 promotes pressuiized oil to the con i 

three/three of directional valve 40 connected. From the conduit 91 a conduit 92 branches, those on the one hand to 
the terminal PI of the cylinder 10 connected with the annular groove 14b and in addition to the pressure monitor 
and/or. Relief »| « , i1. The output of the relief valve is 93 connected to the return line hi« t again due to the 
non return valve 62 a bottom small excess pressure stands and in already before the described manner to the 
terminal T of the cylinder and over a branch line 94 also to the terminal the T three/three-way valve connected is. 

From the terminal P of the cylinder the pressure line leads S8 first to an actuating cylinder 42 for three/three 
directions! valve 40 and othei to a choke jet 50. from whose output a conduit 90 leads on the one hand to the other 
actuating cylinder 43 of the valve 40 and in addition to the input of a pressure governor 60, whicl 3 connected 
over a leakage oil line to the return line. The terminal A three of the three-way valve 40 stands over a conduit 89 
with the conduit 88 in connection. 



The function of this embodiment corresponds to that of the damper in accordance with nig. 5, so that first the 
constructional structure of the modified embodiment m accordance with Fig. S described will is. 

This modification places a space saving compact execution of the dams in ac< 1 ' ^ t Pic 4 \ ith which 
three/three-way valve 40 together with the pressure governor 60 is and the choke jet 50 with the cylinder 10 to an 
assembly summarized and is in an approach 10a to the cylinder 10. The advantage of the embodiment after Fig. 5 
exists among other things in the fact that only two external lines, the pressure line 91 and the return line 93 
required become i.e., between which the pressure monitor 70 on the pressure side of the pump SO and the pressure 
side of the valve 32 is. 



Parallel one to the cylinder bore is in the approach 10a a stepped bore, are 40 accommodated in whom the pressure 
governor 60 and the control piston 41 of the valve one behind the other. Into the bore for the control piston 41 are 

iffset t o annuls! groo es 44= 44b incoi porated of which the annular groove 44b is on the one hand with the 
terminal V for the return line 93 and on the other hand over the channel 13 with the annular grooves 14c and 14d of 
the cylinder 10 connected. The annular groove 44a serves the pressure line 91 over the terminal P' of the control 
valve 40 and the internal terminal PI of the cylinder to with the annular groove 14b for the connection. The two 
annular grooves 44a, 44b co-operate alternative with one tax edge each of the control piston 41, which by the lower 
and/or. upper flank of a pilot piston turning formed, those become for their part an annular space 45 in the valve 40 
defined. 

This annular space 45 stands over transverse bores 47 with a centra! bore 46 of the control piston 41 in connection, 
and the central bore 46 flows on the one hand to direct into a control cylinder 53 of the valve 40 as well as on the 
other hand over the choke jet 50 into the other control cylinder 54 of the valve 40. 

By balance feathers/springs 55, 56 the control piston is 41 in its represented centra! position biased, so long the 
pressure in the two control cylinders 53, 54 same is. 



> i < c f 1 e an internal output A, which 

is over an interna! channel 15 with the terminal P of the cylinder 10 connected. The channel 15 in Fig. corresponds to 
5 to the conduit S9 in Fig. 4 that the control piston 41 cleared away end of the control cylinder 54 stands for the 
pressure governor 60 with the memory cylinder 59 in connection, which exhibits in the memory cylinder 59 axial 
shiftable pistons 5S as well as a memory feather/spring 57, which push on the one hand at the piston 58 and on the 
other hand at a lid 52 away, with which the approach 10a interspersing stepped bore sealed is. 



The operation of the embodiments after the pig. 4 and 5 - described at the embodiment specified last is the 

nt: If the not raj ented vibrator o t h «Iftl^fie I 1 f tni 

damper, a proportional pressure change results in the tower cylinder space 1, because the not represented and mass 
connected to the eye 22 of the piston rod 21 wants their layer in the space due to Its Inertia maintained. Prerequisite 
of the proper! n 1 pis 20 and piston rod are r s as p p« te the cylinder 10 and 

lid II guided. The pressure Increase in the cylinder I, which corresponds to an acceleration in direction of arrow 0, 
leads three to a same pressure increase in the control cylinder 53 of the three-way valve 40, since the cylinders are I 
and 53 15 as throttle-free as possible connected over the channel. Due to it es ;i sge the rot pi ton 41 a 
pressure-proportional path m the direction of the pressure governor 60 shifts with the sequence that the annular 
groove 44b with the annular space becomes 45 connected. Thereby oil i divert the centra! bore 

46 of the control piston 41 and its transverse bore 47 over the control cylinder 53, into the return line 93; 
corresponding can move the Zjlin of the 10 upward, without raising the piston 20 thereby. 



, The mass which can be absorbed connected with the piston will take part in the movement of the cylinder initiated 
of the vibrator thus not or only slight ones. 



Thus an upi ; t of the cylinder 10 opposite the piston 2.0 corresponds to the upward movement of the 

control piston 41; this relative movement between cylinder 10 and piston 20 leads to the fact that the piston opens 
4a so that from the pump 80 coming and from the pressure monitor 
70 the oil specified in its pressure can arrive over the conduit 91, the terminal P', the annular groove 44a and the 
other terminal PI together with annular groove 14b into the annular space 24. 



^ Mi ct tvl/ep o.html't'SHBD-DI )440&SEB.I [v«>^ T « 10/22/200* 



European Patent Office 



Page 6 of 10 



Upper in the conduit 91 dominant the pressure influences the throttle 26 and the bore 27 therefore on the cylinder 

space I. It can flow h r so long no pressurized oil from the conduit 91 into the cylinder I, as the outside 

a [ ti itmues on the cylinder 10, because during this time the pressure is in the cylinder I of large as the 

With acceleration end the control piston 41 stands again in in Fig. 5 position shown, in which the annular space 45 is 
three/three-way valve of December return line 93 severed. Therefore also no other oil can divert more now from the 
cylinder space I. Since at this time however the annular groove 14b is further released, now the pressurised oil from 
the conduit flows 91 on the described path into the cylinder space I, wl | t Imder in 

direction of arrow become U displaced, until the tax edge 24a locks the annular groove 14b again and the cylinder 
10 takes thus again its central position opposite the piston 20. 

The movement of the control piston 41 required for to that extent described flow results to the choke jet 50 from the 
present one its. It effected that due to the outside acceleration 3 pressure developing in the control cylinder 5.3 
cannot adjust itself simultaneous also in the control cylinder £4. The sequence is a Druckgefelle of the control 
cylinder 5 h tl - i t I cylinder 54. so that the control piston 41 can irnplen ie ri n ement It 
moved 56, and the volume displaced of it becomes thereby against the spring 60 stored in the pressure governor, 
whose memory feather/sprint) becomes 57 corresponding compressed. The resistance of the choke jet 50 must be 
with the fact so adjusted that the control piston 41 takes its drawn rest position the bottom influence of the spring 
forces and pressures oniy then again if the outside acceleration dropped to the value 0. Of it independent must 
become the natural frequency of the Messystems in the ratio to the frequencies very large made which can be 
absorbed, so that the control piston 41 can follow the pre ire changes practice i ^ttormance of 

the hydraulic pump must be SO sufficient large, in order to be able to deliver suf 1 sufficient 

quick, if the cylinder 10 implements a movement in direction of arrow U opposite the piston 20. With more 

f +-20 mm and a coupled cash of 
300 kp (static) a capacity of the pump has itself 80 proven of Q * SL/min than sufficient if the vibrators an 

3 • f nd action of arrov Lb coupled with the cylinder 10, implements, drops the pressure in the cylinder 
space 1 pmp ' 1 ' tsprechend reduced itself the pressure in the control cylinder 53. The pressure stored in the 
pressure monitor 60 pushes thereupon the control cylinder 41 downward, i.e. in Pfeilrichtunt And. Due to this 
movement of the control piston the annular groove 44a with the annular space becomes 45 connected, so that 
pressurized oil from the conduit 91 knows the annular space 45 over the channel 15 into the cylinder space I influxes 
other into the control cylinder 53 and over the terminal P'. Thereby the cylinder is 10 thus in the layer to follow the 
ie vibrator in direction of arrow U while its layer knows the measures coupled with the piston 20 



at the time of the conclusion of this acceleration, if the pressure in the cylinder space I has again from the pressure 
monitor 70 the sat value achieved, the control piston 41 is again in the drawn layer, so that 91 into the cylinder 
space I do not flow other oi! from the conduit kannt on the other hand have the described movement of the piston 
20 however to the fact guided that its tax edge 24b the annular gi 

cylinder space I over the bore 27, who throttle 26, which annular space 24, the annular groove 14c of the cylinder 
10 and the annular groove 44b three/three-way valve 40 to the RUcklaufleitunq 93 manufactured has. Thereby it is 
possibie that so iong oil from the cylinder space I in the return line 93 diverts, until the tax' edge 24b locks the 
annuiar groove 14c again; this happens if the cylinder has 10 opposite the piston 2( jc.au ' ' e oi copied. 
The velocity of this return into the central position becomes 26 certain in substantial of the resistance of the throttle. 

As also in the first embodiments takes the active dampers in accordance with the Fig. 4 and S thus its constructional 
fixed starting position whenever an outside vibration in direction of arrow 0 or U were expenditure-3bsarb«d. The 
dampers know additional for this level regulation notwendiqen to that in accordance with the Fig. 4 and 5 in addition, 
an automatt - s ijustment actual changing static loads make. Such an adaptation is desired, if with the 
arrangenr 3 it different large stat „ - 1 damped to become to be supposed. Such a case occurs for example if 

* top the damper in connection with a vehicle seat used is to become and the vehicle by different heavy drivers is driven. 

If in these cases the measures resting on the piston 20 enlarged becomes, without thereby a jerky load works, the 
pressure rising in the cylinder space I becomes also in the cylinder space 54 three/three-way valve effective, 
because can become SO neglected with stow pressure increases the resistance of the choke jet. The control piston 41 
will not move, because the pressure on its two sides is same. On the other hand the piston 58 of the pressure 
governor 60 will shift itself a small amount against the force of the memory feather/spring 57. The sequence is that 
the piston 20 of the damper s methtng sn tuft in hreetion of urov U > that it taxed 1 - the annular 
groove 14b with the sequence that pressurized oil of the conduit can flow 91 over the annular groove 44a and the 
terminal Pi into the annular space 24 and from there by the throttle 26 and the bore 27 through into the cylinder 
space L The piston 20 becomes thereby again so far raised, until its tax edge 24a takes the annular groove off 14b 
in the constructional cent i again. TI the adaptation is achieved to the enlarged mass. 

If in the other case the measures reduced becomes, the pressure in the cylinder space 1 sinks; the differential 
pressure in the control cylinders S3 and 54 three/three-way valve 40 - elf (with small pre ore change i t 

zero and the piston 20 moved around a small amount upward ft; f a e ; gi\ es the annular groove 14c free to 24b, 
so that oii from the annuiar space can divert 24 - and thus from the cylinder space I - over the annular grooves 14c 
and 44b into the return line 93. Due to the reduced volume the piston 20 sinks again downward, until its tax edge 
24b locks the ring groove 14c: it has then its central position again occupied. 



^ Mi ct tvl/ep o.html?SEED=DI I440&SEEI FORMAT « 10/22/200* 



European Patent Office 



Page 7 of 10 



By selection of the magnitude of the coverages of the control piston 41 with tt the associated annular grooves 44a, 
44b a certain insensitiveness of the damper can become cpt the rest of. 

In Fig 6 rj. ' rt the embodiment in accordance witl F 

of the throttle planned tf 

embodiment 10 disposed outside of the cylinder however also into the cylinder integrated to be to be ab!e. In 
addition becomes in the embodiment in accordance with Fig 6 the ta j ton 2 

Accordingly the associated annular groove 14c is in the range of the piston fees, i.e. thus axial between the annular 
grooves 14a at the cylinder soil and 14b in the range of the annular space 24. Em into the annular groove 14c flowing 
cylinder port P2 is by s conduit 9? with flow control valve 31 connected, whose opposite terminal leads across a 
:on luit. ^6 to a cylinder port Tl, which is more dber the annular groove 14d with the cylinder port T connected. The 
second flaw control valve 30 is between the cylinder port PI because of the annular groove 14b and leads across the 
pressure line 92 to the pump SO. The blind bore 27 in the piston 20 is in the pre t mbod lent by means of a 
batanc e onl i 3 t additional throttle effect to the annular apace 24 of the piston connected. 

It concerns an active damper here thus likewise with a simple acting cylinder and two-edges control. The 

nt of the tax edge 24b to the piston soil brings the advantage that the axial dimension of the cylinder can 
become 10 reduced. In addition this embodiment offers tiie f ssibifity to specif ending ce of the 

resistance of the flow control valve 30 the speed of lift with the levels regulation during the method of the piston 20 
from its lower end position into the centra! position independent of the respective static load whereby the present in 
each case pressure drop between the active derating pre ore and the pre ure i in tin I pace \ vithout 

i i ance This again leads to the possibility of a decrease of the active pressure, which lies hare for example at 
110 bar. The sequence is a reduction of the hydraulic power dissipation and thus the oiler warming. 



Also the adjustment rate of drop can be adjusted with this embodiment Independent of the respective static load and 
without influence of the pressure drop between the cylinder spaces I and 11 (return). For this the other flow control 
valve serves 31. In all other respects the function of the embodiment is in accordance with Fig. 6 of same those the 
Fig. 4 and/or. 5. 



Also in Fig. 7 illustrated embodiment works with a simple applied cylinder with two-edge control. The two tax edges 
24a, 24b are in same way disposed as In the embodiment in accordance with Fig. 3. Likewise unchanged is the 
circuit of the flow control valve 31 between the cylinder ports P2 and Tl. The flow control vaive 30 from Fig. 6 is in 
the present case by a second pump SI replaced, whose delivery rate is smaller than that the pump 80 and on the 
adjustment speed of lift for the level control between lower end position and central position of the piston 20 
designed is. The smaller pump SI is 92 connected, at a location, by means of a conduit 98 to the conduit, which is 
opposite the cylinder port PI by a non return valve 73 and opposite the pressure regulating valve 70 by an other nan 
return valve 74 in a direction of flow delimited. Between the pressure line 91 and the pressure regulating valve 70 is 
third non return valve 75. 



With the embodiment in accordance with Fig, 7 is the larger pump SO, whose delivery rate is 20 designed on the 
maximum departure speed of the piston which can be expected,, in the center position three/three-way valve 40 on 
l ! » connected. In particular with systems, which ate not continuous vibrations and shocks exposed, a significant 
tuci f th power < sipatfon can be reached in this way . 



The pumps 80, 81 are secured by the non return valves 74, 75 and the vake 7 t pressure -m - h m, i 
j sn become aim duced on the maximum i < is during the level control for 

i ah ing that on the Kolbenstan ge 21 quiescent measures required. The Rtcksehlagventil 73 verhindeit with a failure 
of the pressure supply a sudden impact-wise retraction of the piston 20 against its lower stop in the cylinder. 

The function of the remaining elements of the hydraulic circuit of the embodiment in accordance with Fig. 
corresponds to 7 to that of the embodiments after the Fig. also that does not change 4 to 6, and it above the 
hydraulic circuit COT Fig when using the control piston 41a. 7 separate as variant shown is. 



In the embodiment of the arrangement in accordance with Fig. S simple acting, double applied piston/cylinder unit 
with square onti I used i 1 ferent one f the fe not i itungen 3ed hete cylinder 

d<= s gnated with 10 the ' with five annular grooves 14a to 14e, substantial for the function, of which the ring groove 
14a to the conduit 88, the annular groove 14b over a conduit 100 to the annular groove 14d and the annular 
grooves 14c and 14e are finally to a conduit 99 and tha annular groove 146 to the flow control vaive 31 connected 
leading to the conduit 93. 



t rted melons of this embodiment 24, 24 ' into altogether three piston portions divided are by means 
of two one behind the other located annular spaces Tl s am i ai space 24 the tax edge 24a, the annulat space 24 is 
' the tax edge 24c, the cylinder space I the tax edge 24b and the cylinder space II a tax edge 24d associated. 

Prefered one becomes here as pressure-dependent control valve 40 ' four/three-way vaive. In addition, the here 
b three-way valve and a control piston a 41b, as it is shown with the indication 

"alternate ' separat thin the circuit. The controf valve 40 ' posse r ft erminafs A, B, P and T, of which the 

the three of other terminals the corresponding Fig. 4 is wired. Between that the annular 
grooves 14c and 14e interconnecting conduit 99 and the pressure line 92 the flow control valve 30 lies. The linking 
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up valve 82 in the return line, shown Witt* the prior embodiments, 93 is in the embodiment in accordance with Fig. 8 
let go away . 

The special cylinder design of this embodiment possible in each piston position an unthrottiect pressure connection to 
the cylinder spaces I and II. 

If the cylinder 10 ' in direction of arrow U from its not represented upper end position lies itself downward moved, 
the annular groove 14c free, so that pressurized oil from the conduit can ftaw 92 over the flow control valve 30, the 
annular space 24 and the Boh rung 27 into the cylinder space I- If the cylinder becomes 10 ' in direction of arrow U 
moved other beyond tht cent al ition the c li ide pa I of 1 1 c find t space H v it uppli d 

over a balance drilling 28 ' m the piston rod 21, a blind bore .5? ', an other balance drilling 28 ', which flows into the 
annular space 24 ', from there over the then exposed annular groove 14d, a conduit 100 to the annular groove i4b 
and thus to the cylinder space I. 



During the ieve! control in the reverse sense, if the cylinder becomes 10 ' from its whole extended position in 
direction of arrow 0 moved,, pressurized oil becomes from the cylinder space ! over the conduit 100 into the annular 
space 24 ' and from there partial silver the flow control valve 31 3S well as the other part by the boi t 
space II as well as finally also in this way into the return line 93 conveyed. 



All remaining members of this embodiment required for the active hydraulic, attenuation correspond to those of the 
before described embodiments. 



In Fig. 9 is simple acting, double applied piston/cylinder unit with two-edge, control shown. Zy liner. 10 and piston 20 
corresponds to a large extent to the embodiment of the Fig. 4; different is with the embodiment after Fig. 9 the 
channel 13 of the annular groove 14c to the cylinder port T and/or. the return line 93 by a conduit 86 replaced, in 
whose course the flow control vaive is 31 disposed. The piston 20 differs from the embodiment to Fig. 4 through deh 
abolishment of the choke jet 26, which becomes now 28 replaced by a balance drilling. Was added with the 
embodiment in accordance with Fig. 9 a plenum 79 in beckel the li ' for leakage oil. This plenum possesses a 
leakage oil connection L. 93 connected over which it is with the return line. 

When pressure regulating valve 40 finds " four/three- way valve application, which interconnect the cylinder spaces I 
and II In Its drawn center position and in its two end positions in each case both cylinder spaces I, II either by its 
terminal T and the Leitung'94 connects with the return line 93 or however by its terminal P with the DrucklsitungSl. 
In addition from the pressure line 91 the conduit 92 branches, which leads 30 to the annular groove 14b of the 
cylinder 10 across the other flow control valve. 



The operation of this embodiment corresponds in principle to the before explained variants. 



Fig. 10 finally an embodiment with double acting cylinder and square control shows up, an automatic pressure 
adjustment to if necessary the changing mass which can be absorbed in both traveling directions of the piston 
possible. For this purpose a double acting external pressure control is provided. 



The cylinder 10 1 possesses a lid 11 ' at its two ends ever, 11 " A in in connection with Fig 9 described construction 
with one plenum each 79 together with zugehd cylinder port L rigetit. Further altogether five annular grooves 14a to 
14e are into the inner wall of the cylinder in-stung and over one cylinder port each outward guided. 



The piston 20 m i t th ts« t tht = ( p je spaces 24, one behind the other located in axiaf 

direction, 24 ' compartments. The annular space 24 is with Hie cylinder space I and the annular space 24 ' with the 

r connected already described with other embodiments. The middle, the zwisdhen two 
annular spaces 24, 24 ' located part of the piston 20 " cover also Tax edges 24b, 24c in the central position of the 
piston the annular groove 14e off. Those the annular spaces 24 and/or. 24 ' course-turned ends of the outside piston 
members form tax edoes 24a and/of. 24d, those in each case an annular groove 14b and/or, 14c in the piston 
centra! position take off. 



The two itself axial outer opposite and the respective lids 11 ' and/or. 11 1 A adjacent annular grooves 14d and/or. 
14a are over one conduit each 8S, 88 ' to in each case a terminal B and/or A f . . i • /ah a 40 " 'connected. ) 
addition 14a leads a measuring conduit 101, 102 to a Abwegeventil 105 from everyone of the two annular grooves 
14d and, whose output is over a conduit 103 to an actuating cylinder 43 of the valve 40 " "and guided over the 
choice jet SO also to the other j ? g i oar 42 of the valve 40 ""; the rear choke jet 50 the pressure governor 
60 connect • T with the letui n line is 93 cc < « itput T four/two-way valve is unheschalte 

and the terminal P is again over the conduit 91 because of the output of the pump 80, In of the represented rest 

i f < active damper is all terminals A, B, T, P from each oth f tuation of the vaive 40 " 

"the terminals A and B are direct connected with one another and in addition common over a throttle 49 to the 
t< I P, i e 



thus to the pressure line 91 placed. 
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In an alternate so< « a i/alve with a control cy!incff>i become 4K u<=;ed which is the same s 

functions to implement in the layer as the control cylinder 41 " 'in the prefered embodiment. 

The middle annular groove 14e is 93 connected over ths flow control vafve 31 and a conduit 104 with the return line. 

The two annular grooves 14b, 14c are 99 to each other parallel connected by means of the conduit and more direr 
the Stromregelven til 30 and the conduit 92 with the pressure line 91 connected, from which in the multiple 
described manner a conduit branches to the input P of the relief valve 70, whose output is T again with the 
RUcklauflei tung 93 connected. 



The operation of the implementing us example in accordance with Fig. 10 is the subsequent. 

If on the piston rod the 21 and/or. 21a with being certain the cylinder, i e. with quiescent vibrator in direction of 
arrow O slow increases, decreases the pressure in the cylinder space II likewise to and in the cylinder space L The 
re differen ea > aits P f fh< i alve 105. Der sich daraufhin in der Leitung 103 

einstellende hohere Druck wirkt durch die Drossetdiise 50 hindurch auf die Druckwaage 60, so dass deren Kolben 
etvvas gegen die Feder verschoberi wird. 



That has to the qu n t t n 20 can implement a corresp l arrow 0 and 

that its tax edge 24d releases the annular groove 14c. Simultaneous one gives the tax edge to 24b of the piston 20 " 
also the annular groove 14e free. Latter effected that oil from the cylinder space I can divert 104 to the return line 
93 over the annular spate 24 and the flow control valve 31 as well as the conduit, during simultaneous howevet of 
the pump SO over the conduits 91. 

92., the flow control valve 30 and the conduit 99 pressurized oil over the annular space 24 ' to the cyiinder space 11 
flows and the piston 20 " into direction of arrow U into the central position leads back. A slow increased mass, those 
on the piston rod 21 and/or, 21a in direction of arrow U with fixed cylinder influences, leads to the same sequence of 
functions In reverse direction. 

If on the cylinder an acceleration affects 10 ' in direction of arrow o (or the piston 20 ' in direction of arrow U), which 
is to be absorbed, develops itself in the cylinder space I one ent speaking pressure peak, which affects 103 the 
actuating cylinder 43 over the conduit 102 and the weighing valve 105 as well as the conduit and brings these to the 

i of the pressure regulating valve 40 " ', because the choke jet SO an immediate pressure equalization 
opposite the actuating cylinder 42 prevented- The switching of the weighing valve 10S becomes in the rest of by the 
fact supported that 3 pressure drop in the cylinder space II corresponds to the pressure increase in the cylinder 
space 1, which becomes over the conduit 101 also at the terminal P of the weighing valve 105 effective. 

By the switching four/two-way valve 40 " "become the cylinder spaces I, U interconnected, so that out of the 
cylinder space I into the conduit 83" diverting oil can flow by the valve 40" 'through and over the conduit 88 into the 
cylinder space II In additi % ) r ' ► tile *9 within the vat e \Q am ia the upper pre ure 
control valve 70 possible. By the interconnection of the two cylinder spaces I and II the cylinder 10 ' first free in 
direction of arrow O can move and follow the vibration, without on the one which can be absorbed, the piston 20 " 
loading mass becomes a substantial force exerted. 

The movement of the cylinder 10 ' after bben with in the space fixed dte that piston 20 " leads to the fact that the 
tax edge 24c of the piston the annular groove 14e and that the tax edge 24a the annular groove 14b releases. The 
Xohsequerre is that the cylinder space II is 93 connected over the annular space 24 ' and the flow control valve 31 as 
well as the conduit 104 with the return line, while it pressurized oil of the conduit becomes 91 over the throttle 49 
ami the mt l ed, which audi ert > at tin mduit 104 .gam. In addition, the consequence is that 

pressurized oil clay/tone of the conduit 91 over the conduit 92 can arrive and the Strornreelventil 30 as well as the 
annular groove 14b into the annular space 24 and from there into the cylinder space I and also flows, as soon as the 
pressure increase in the cylinder space, effected of the vibration, becomes smaller I as the active pressure at the 
terminal P of the upper pressure control valve 70. 

Toward acceleration end the cyiinder movement in direction of arrow 0 bottom co-operation of the flow control valve 
becomes 30 slow decelerated; the cylinder space 1 fills again, so that the cylinder becomes 10 ' returned into the 
centra! position, in which the different ta>- edges their annular grooves again takes off. 

An acceleratu i of the cylind li t of arrow U leads again to the same sequence of functions as before 

described and in bo sd higher piessure stored in tire piossure guvernoi o afte 'he degradation of 

the pressure in the cylinder space I, increased by the acceleration, {and/or. in the cylinder space II) a recovery of 
the control valve 40 "'in its drawn starting position. 

This recover > > s actuating cylinder 42 associated and biased return spring supported. 

The resetting speed of the piston 20 " becomes again 31 certain by the flow control valves 30, from which the first 
steers the temporal amount of the flowing pressurized oil in the described manner and from those the flow control 
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valve 31 the tempora) diverting quantity into the conduit 104, 

Prefered one in a!! other respects becomes that the flow control valve 31 on einenurrt approx. 10% in the 
i! r i £ > l< er value adjusted become than those flow control valve 30, whereby running ahead of the piston 
becomes 20 " prevented during passive load effect. 

Leer His Excellency i t e 
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